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(57) ABSTRACT

An ejection device for an aircraft hatch having at least one
articulation hinge. The articulation hinge is provided with a
lower element designed to be mounted in rotation on structure
of'the aircraft, and an upper element designed to be joined to
the hatch panel. The lower element and the upper element are
connected to one another in a reversible manner. The ejection
device has guide means in which the upper element of the
articulation hinge is engaged, to hold the upper element in the
axis of rotation (A) of the lower element during the activation
of the hatch. The upper element of the articulation hinge can
be separated from the guide means beyond a critical swing
angle, so that the upper element is separated from the lower
element of the articulation hinge. The invention also concerns
an ejectable hatch for an aircraft.
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EJECTION DEVICE, EJECTABLE HATCH
AND AIRCRAFT HAVING AT LEAST ONE
EJECTABLE HATCH

FIELD

[0001] The invention relates to an ejection device for an
aircraft hatch. More precisely, the invention relates to a device
for connecting an aircraft hatch to said aircraft that can be
detached, when necessary, from said aircraft so that the hatch
can be jettisoned. The invention also relates to an aircraft
hatch having such an ejection device.

[0002] Such an ejectable hatch is applied notably in the
field of military aircraft whose hatches need to be ejectable in
flight in order to evacuation personnel or a load.

BACKGROUND

[0003] Generally, a hatch is held onto the fuselage of an
aircraft by means of at least one hinge, permitting articulating
the hatch onto the aircraft wall, and by means of compensa-
tion devices, permitting holding the hatch flattened in closed
position, supporting the weight of said hatch and damping
down its opening and closing. The hinge or hinges, like the
compensation devices, connect the hatch to the structure of
the aircraft. It is therefore necessary, in order to make the
hatch ejectable, to detach the hinges and the compensation
device from the hatch before ejection.

[0004] A deactivation system is known that permits detach-
ing the hinges and compensation devices of the hatch by
means of an ejection handle. However, once these fastening
elements have been detached from the hatch, the flight per-
sonnel must force the hatch toward the outside so that it falls
to the ground, with the risk it may pull along some or all of the
personnel during its fall. The use of explosive means in order
to propel the hatch to the outside is also known. Such explo-
sives are not safe, because the risk of failure or untimely
detonation is significant.

SUMMARY

[0005] In the invention, one seeks to create an ejection
device that can permit ejecting an aircraft hatch according to
the users’ needs, in a mechanical and controlled manner.

[0006] Inorderto do this, the invention proposes to attach a
hatch to the structure of the aircraft by means of one or more
articulated arms. The articulated arm or arms are formed of
two independent parts that can be connected to one another in
a reversible manner. The hatch can also have a compensation
system that can damp down the opening and closing move-
ments of said hatch. Under normal use, the opening amplitude
of'the hatch is limited, i.e., the maximum swing angle is fixed
and determined. For example, springs of the compensation
system, which are connected to the hatch and the fuselage,
limit the course of the hatch during its opening. The first part
of'the articulated arm is connected in rotation to the structure
of'the fuselage, while the second part of the articulated arm is
joined to the hatch structure. The two parts of the articulated
arms are held connected to one another by means of a holding
device. The holding device prevents any radial displacement
of the second part of the articulated arm relative to the first
part of said arm. By maintaining the one-piece integrity of the
articulated arm, the holding device compels the second part of
the articulated arm to follow the movements ofthe first part of
said articulated arm. Thus, when the first part of the articu-
lated arm is driven in rotation, the second part of the arm, and
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therefore also the aircraft hatch, follow the same rotation
movement, bringing about the opening of the hatch.

[0007] Preferentially, the dimensions of the holding device
coincide with the maximum displacement, or opening ampli-
tude, allowed for the hatch in normal operating mode, i.e., on
the ground. Thus, as soon as the opening amplitude of the
hatch goes beyond the maximum opening amplitude allowed
for the hatch in normal opening mode, the holding device no
longer holds the second part of the articulated arm in the axis
of the first part. The second part of the articulated arm is
detached then from the first part and is no longer connected to
the aircraft structure. Due to gravity, the second part of the
articulated arm, and therefore also the hatch, falls to the
ground. It is also possible to provide that the dimensions of
the holding device are slightly greater, so that it temporarily
continues to accompany the movement of the second part of
the articulated arm beyond the allowed maximum hatch open-
ing amplitude in normal operating mode. The fall of the hatch
occurs as soon as the holding device no longer holds the
second part of the articulated arm, as long as no other device
holds the hatch to the fuselage.

[0008] Thus, with the invention, the normal device for
opening and closing the aircraft hatch can also serve as the
ejection device for said hatch. In fact, the device according to
the invention is also provided so as to hold the hatch onto the
structure of the aircraft up to a certain degree of opening of the
hatch; beyond this degree of opening, the two parts of the
articulated arm are disconnected from one another, leading to
the fall of the hatch.

[0009] The subject of the invention is therefore an ejection
device for an aircraft hatch, having at least one articulation
hinge that can articulate a panel of the hatch to a frame of the
hatch, characterized in that the articulation hinge is provided
with a lower element, designed to be mounted in rotation on
the aircraft structure, and an upper element, designed to be
joined to the hatch panel, the lower element and the upper
element being connected to one another in a reversible man-
ner, the ejection device also having guiding means in which
the upper element of the articulation hinge is engaged, so as to
hold said upper element in the axis of rotation of the lower
element of said hinge during activation of the hatch.

[0010] Holding the connection between the upper element
and the lower element of the articulation hinge is guaranteed
by the guiding means, which impose a movement on the
upper element that is simultaneous with and identical to the
movement of the lower element, while the upper element is
guided by the guiding means.

[0011] According to the examples of embodiment of the
hatch ejection device according to the invention, it is possible
to provide all or part of the following additional characteris-
tics:

[0012] The upper element of the articulation hinge can be
disengaged from the guiding means beyond a critical swing
angle of said hinge, so that the upper element detaches from
the lower element of the articulation hinge.

[0013] Critical swing angle means a degree of opening, or
angle of rotation of the hinge and therefore the hatch fastened
to it, towards the outside of the aircraft, corresponding to the
maximum possible degree of opening of the hatch in normal
functioning, i.e., when the aircraft is on the ground.

[0014] The guiding means have a guiding ramp that can be
attached to the aircraft structure and a double guide roller
joined to the upper element of the articulation hinge, said
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double guide roller being able to slide in the guide ramp so as
to hold said upper element in the axis of rotation of the lower
element of said hinge,

[0015] the guide ramp is provided with an upper end open
towards the outside, so as to permit withdrawing the double
guide roller from the guide ramp beyond the critical swing
angle of the articulation hinge;

[0016] the guide ramp is flared at the level of the upper end
of'said ramp so as to allow a radial displacement of the upper
element of the articulation hinge relative to the axis of rota-
tion of the lower element beyond a critical swing angle of the
articulation hinge;

[0017] The invention also concerns an ejectable hatch for
an aircraft having an ejection device according to the inven-
tion.

[0018] Itis possible to provide that the articulation hinge of
the ejection hatch according to the invention is interposed
between a lower edge of the hatch frame and a lower edge of
the panel of said hatch.

[0019] Likewise, the ejectable hatch can also have deacti-
vation means that can disconnect the compensation means of
the hatch.

[0020] The subject of the invention also is an aircraft having
at least one ejectable hatch according to the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The invention will be better understood upon read-
ing the description that follows and examining the figures that
accompany it. These figures are presented by way of indica-
tion and do not at all limit the invention.

[0022] The figures show:

[0023] FIG.1: a schematic representation of a cross section
of an aircraft at the level of an ejectable hatch according to the
invention in closed and open position, when the aircraft is on
the ground;

[0024] FIG. 2: a schematic representation in cross section
of an aircraft at the level of an ejectable hatch according to the
invention in closed hatch position and ejected hatch position;
[0025] FIG. 3: apartial schematic representation of an ejec-
tion device according to the invention at the level of its con-
nection to the aircraft structure;

[0026] FIGS. 4A, 4B and 4C: schematic representations of
an articulation hinge according to the invention;

[0027] FIGS. 5A, 5B and 5C: schematic representations of
different elements of the ejection device according to the
invention;

[0028] FIGS. 6A, 6B and 6C: schematic representations of
the ejection device according to the invention at different
degrees of swing.

DETAILED DESCRIPTION

[0029] A cross section of an aircraft 1 at the level of an
articulated hatch 2 is shown in FIG. 1.

[0030] A lower part 3 of hatch 2 is mounted in rotation on a
lower part of the structure of aircraft 1. The joint between
hatch 2 and aircraft 1 permits, during activation of hatch 2,
said hatch to swing toward the outside of said hatch 2 to open
it, then to return it to the closed position by rotation of said
hatch 2 in the reverse direction. Activation of the hatch means
its opening and closing.

[0031] When the airplane is on the ground, the displace-
ment of hatch 2 is limited by the presence of ground S against
which the high end 20 comes to stop 21. The displacement of
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hatch 2 can also be limited by the presence of a compensation
system (not shown), notably having springs connecting the
structure of hatch 2 to the structure of aircraft 1 and partici-
pating in holding the hatch 2 onto aircraft 1.

[0032] Conversely, as is shown in FIG. 2, when aircraft 1 is
in flight, or at least when the ground S is far from aircraft 1,
and on the condition that the compensation system is discon-
nected, hatch 2 can be separated from the structure of aircraft
1 during the activation of said hatch 2. In fact, high end 20 of
hatch 2 no longer encounters stop 21 that can limit the course
otf'hatch 2. The swing angle of hatch 2 is thus greater than the
maximum swing angle provided, or critical swing angle.
[0033] In the invention, the fact that in the absence of stop
21, the displacement of hatch 2 is no longer limited, is used to
provide one or more articulation hinges 4, which, in normal
use, i.e., in the presence of ground S, make use of stop 21,
assuring that hatch 2 is held onto the structure of aircraft 1,
and in the absence of such a stop 21, participate in the sepa-
rating of hatch 2 from the structure of aircraft 1. For this, the
lower end 3 of hatch 2 is provided with at least one articula-
tion hinge 4 according to the invention and which is shown in
the following figures.

[0034] As is shown in FIGS. 4A, 4B, and 4C, articulation
hinge 4 according to the invention has an upper element 5
onto which is fitted a lower element 6. More precisely, a
projection 7 of lower part 6 of articulation hinge 4 is locked in
a recess 8 designed adapted to the lower part of 5 of articula-
tion hinge 4. Upper element 5 of articulation hinge 4 is
designed to be joined to a panel of hatch 2, while lower
element 6 of articulation hinge 4 is designed to be fastened in
rotation on a yoke of aircraft structure 1. Thus articulation
hinge 4 bearing the panel of hatch 2 is mounted in rotation on
the structure of aircraft 1.

[0035] In the example shown in FIGS. 1 and 2, hinge 4
according to the invention connects a lower edge of hatch 2 to
a lower edge of the hatch frame, created on the structure of
aircraft 1. Of course, it is also possible to provide that hinge 4
according to the invention connects a lateral edge ofhatch 2 to
a lateral edge of the frame of hatch 2. Likewise, it would also
be possible to foresee using hinge 4 according to the invention
to connect an upper edge of hatch 2 to an upper edge of the
hatch frame.

[0036] Hatch 2 according to the invention also has guide
means 9, 10, assuring the connection between the two ele-
ments 5 and 6 of articulation hinge 4. For this, guide means 9,
10 hold upper element 5 of articulation hinge 4 in the axis of
rotation A of lower element 6 of said hinge 4. In fact, when
lower element 6 of articulation hinge 4 is driven in rotation,
upper element 5 follows this rotation movement and remains
in the axis of lower element 6. Projection 7 thus remains held
in recess 8, guaranteeing the one-piece integrity of articula-
tion hinge 4. Guide means 9, 10 should therefore assure that
upper element 5 is radially held relative to lower element 6 to
prevent any displacement of said upper element 5 relative to
lower element 6, which could lead to projection 7 coming
loose from its recess 8.

[0037] In the example shown in FIGS. 5A, 5B and 5C,
guide means 9, 10 have a guide ramp 9, or gutter, in which a
double guide roller 10 slides.

[0038] Double guide roller 10 has an axle 11 that bears, at
each ofits ends, a round piece 12. Axle 11 is designed to cross
lower end 22 of upper element 5 of articulation hinge 4, so
that each round piece 12 is situated on each of the lateral
flanks of lower end 22 of upper element 5. Each round piece
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12, which forms a projection onto the lateral flanks of upper
element 5, is designed to be inserted in rails 13 of guide ramp
9, and to slide therein. Lower end 14, as well as upper end 15
of' guide ramp 9, are open towards the outside, permitting the
introduction of double guide roller 10 between the two rails
13 of ramp 9.

[0039] In FIG. 3, articulation hinge 4 according to the
invention can be seen joined to a yoke 16 fastened onto the
structure of aircraft 1, and on which guide means 9, 10 are
also mounted.

[0040] Yoke 16 has a U shape, lower element 6 of articula-
tion hinge 4 being placed between the arms of the U of said
yoke 16. Lower element 6 of articulation hinge 4 is mounted
in rotation on yoke 16 by means of a screw 17. Screw 17
crosses from one side to the other of the two arms of the U of
yoke 16, as well as a screw passage opening 18 created on
lower element 6 of articulation hinge 4.

[0041] Guideramp 9 is also placed between the two arms of
the U of yoke 16 to which it is attached. For this, guide ramp
9 is provided with a screw passage opening 19 coinciding
with screw passage opening 18 of lower element 6, and also
crossed through by screw 17.

[0042] First, double guide roller 10 is mounted on upper
element 5 of articulation hinge 6, which may already be
connected to the lower element. Then double guide roller 10
is introduced between the two rails 13 of guide ramp 9, by
upper end 15 or lower end 14, in order to bring each round
piece 12 into a rail 13. Once the articulation hinge 4/guide
means 9, 10 assembly is mounted, guide ramp 9 is fastened to
yoke 16. Lower end 14 of said guide ramp 9 then comes to
abut against yoke 16, so that double guide roller 10 cannot
come out again through lower end 14 of the recess created
between the two rails 13 of guide ramp 9.

[0043] Upper element 5 of articulation hinge 4, on which is
locked lower element 6 of said hinge 4, is held radially
between the two rails 13 of guide ramp 9 by double guide
roller 10. To be held radially means that no displacement is
possible of upper element 5 in the direction of either of the
two rails 13 of guide ramp 9. This radial hold assures keeping
projection 7 of lower element 6 locked in recess 8 of upper
element 5 of articulation hinge 4. This radial hold is assured
over the entire course of guide ramp 9. The course of guide
ramp 9 means the distance over which round pieces 12 can
move, i.e., the distance between the two ends 14 and 15 of
guide ramp 9. The course of guide ramp 9 corresponds here to
the length of rails 13.

[0044] Upper end 15 of guide ramp 9 emerges toward the
outside, allowing round pieces 12 of double guide roller 10 to
disengage from rails 13 and therefore to come out of guide
ramp 9. Beyond upper end 15 of guide ramp 9, upper element
5 of articulation hinge 4 is therefore no longer held radially.
The upper element can then be detached from the lower
element of articulation hinge 4, and therefore also from yoke
16.

[0045] The course of double guide roller 10, and therefore
the length of rails 13 of guide ramp 9, is calculated so that,
under normal activation conditions of hatch 2 provided with
articulation hinge 4 according to the invention, round pieces
12 of double guide roller 10 are contained between two ends
14,15 of guide ramp 9. Thus the radial hold of upper element
5 of articulation hinge 4 is guaranteed throughout the opening
and closing phases of hatch 2.

[0046] The critical swing angle a of hinge 4, for example,
is strictly greater or at least equal to the swing angle of hatch
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2 for which upper part 20 comes to stop 21 against the ground
S.Thus, it is assured that upper element 5 of articulation hinge
4 does not become detached from the aircraft under normal
conditions of use of hatch 2.

[0047] Itis also possible, in order to assure that the allowed
displacement limit of hatch 2 is respected under normal use
conditions, to provide hatch 2 with additional means for hold-
ing hatch 2 onto the structure of aircraft 1. For example, these
holding means belong to the compensation system designed
to damp down the movements of the hatch when it is opened
and closed.

[0048] When users wish to open and eject hatch 2 accord-
ing to the invention, it is sufficient to swing hatch 2 beyond
critical swing angle (x of articulation hinge 4, so that round
pieces 12 of double guide roller 10 leave guide ramp 9
through upper end 15. Since upper end 5 of articulation hinge
4 is no longer radially held in the axis of rotation A of lower
element 6, projection 7 is detached from upper element 5 by
coming out of recess 8. Upper element 5 of hinge 4 is then
detached from the aircraft structure. The part closing hatch 2,
i.e., the panel connected to upper element 5. is no longer
connected to the structure of aircraft 1 and falls to the ground
due to gravity and the weight of the hatch.

[0049] InFIGS. 6A, 6B and 6C are shown three positions of
articulation hinge 4 according to the invention relative to
guide ramp 9.

[0050] In FIG. 6A, hatch 2 is in closed position. Upper
element 5 of articulation hinge 4 and lower eclement 6 are
interlocked so as to form a one-piece hinge 4. Guide roller 10
is situated at the level of lower end 14 of guide ramp 9.
[0051] InFIG. 6B, the displacement of hatch 2 corresponds
to the maximum allowed displacement. In fact, double guide
roller 10 is situated at the level of upper end 15 of guide ramp
9. Critical swing angle o of articulation hinge 4 is reached.
[0052] In FIG. 6C, critical swing angle o of hinge 4 is
surpassed, guide roller 10 comes out of rails 13 of guide ramp
9. Upper part 5 of articulation hinge 4 is no longer held in the
axis of rotation A of lower element 6 of said hinge 4. Upper
part 5 of articulation hinge 4 can then be detached from lower
element 6, which itself remains joined to yoke 16 and there-
fore to the structure of aircraft 1. Upper 5 of hinge 4 and the
assembly of hatch 2, due to weight and gravity, fall in the
direction of the ground.

[0053] In another example of embodiment, guide ramp 9,
which flares at the level of upper end 15, is used. Flaring
means that the distance between the two rails 13 of guide
ramp 9 is increased relative to this same distance at the level
oflowerend 14. Round pieces 12 of double guideroller 10 are
therefore no longer held in their respective rails 13 at the level
of upper end 15. The radial displacement of upper element 5
otf'hinge 4 is therefore made possible at the level of upper end
15 of guide ramp 9, leading to a separation of the two ele-
ments 5 and 6 of articulation hinge 4.

[0054] Inorder to ejecta hatch 2 according to the invention
in flight, it is therefore sufficient, after having deactivated a
possible compensation system, in order to laterally separate
hatch 2 from the structure of aircraft 1, to proceed, for
example by means of the usual opening handle, to opening
hatch 2 by swinging said hatch 2 toward the outside. To the
extent that no element limits the course of hatch 2, this hatch
swings into space when upper element 5 of articulation hinge
4 is separated from lower element 6.

1. An ejection device for an aircraft hatch, having at least
one articulation hinge that can articulate a panel of the hatch
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onto a frame of the hatch, wherein the articulation hinge is
provided with a lower element designed to be mounted in
rotation on structure of the aircraft, and an upper element
designed to be joined to the hatch panel, the lower element
and the upper element being connected to one another in a
reversible manner, the ejection device also having guide
means in which the upper element of the articulation hinge is
engaged, so as to hold said upper element in the axis of
rotation (A) of the lower element of said hinge during activa-
tion of the hatch.

2. The ejection device according to claim 1, further com-
prising that the upper element of the articulation hinge can be
separated from the guide means beyond a critical swing angle
(o) of said hinge, so that the upper element separates from the
lower element of the articulation hinge.

3. The ejection device according to claim 1, further com-
prising that the guide means have a guide ramp that can be
fastened to structure of an aircraft and a double guide roller
joined to the upper element of the articulation hinge, said
double guide roller being able to slide in the guide ramp so as
to hold said upper element in the axis of rotation (A) of the
lower element of said hinge.
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4. The ejection device according to claim 3, further com-
prising that the guide ramp is provided with an upper end (15)
open towards the outside, so as to permit the withdrawal of the
guide roller from the guide ramp beyond a critical swing
angle (o) of the articulation hinge.

5. The ejection device according to claim 3, further com-
prising that the guide ramp is flared at the level of an upper
end of said ramp so as to allow a radial displacement of the
upper element of the articulation hinge relative to the axis of
rotation of the lower element beyond a critical swing angle
(o) of the articulation hinge.

6. An ejectable hatch for aircraft having an ejection device
according to claim 1.

7. The ejectable hatch according to claim 6, further com-
prising that the articulation hinge is interposed between a
lower edge of the hatch frame, and a lower edge of the panel
of said hatch.

8. The ejectable hatch according to claim 6, further com-
prising that it has deactivation means that can disconnect the
hatch compensation means from said hatch.

9. An aircraft having at least one ejectable hatch according
to claim 6.



